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212Foot claudication with plantar ﬂexion as a result
of dorsalis pedis artery impingement in an
Irish dancer
Brigitte K. Smith, MD, Travis Engelbert, MD, and William D. Turnipseed, MD, Madison, Wisc
Dorsalis pedis artery impingement is an extremely rare cause of foot claudication, with a single case reported in the
literature. In this report, we describe the case of a 17-year-old female Irish dancer who presented with intermittent
bilateral foot pain and discoloration during active plantar ﬂexion. (J Vasc Surg 2013;58:212-4.)Lower extremity claudication is an important source of
morbidity in patients with atherosclerotic peripheral arterial
disease. Typical ischemic claudication is clinically deﬁned
by predictable, reproducible aching pain that is precipitated
in a muscle group by exertion and relieved with rest.
Claudication due to other causes is less common and is
seen in a different subset of patients. Atypical claudicant
patients are often young, healthy, and athletic individuals,
without risk factors for peripheral arterial disease. Such
a patient should prompt investigation of musculoskeletal,
neurologic, and venous pathology. The differential diag-
noses include chronic compartment syndrome, popliteal
artery entrapment, and tarsal tunnel syndrome. Less
common, but important to consider, are anatomic anoma-
lies. A single case of dorsalis pedis artery entrapment by the
extensor hallucis brevis tendon is reported in the literature.
In this report, we present the seminal case of foot claudica-
tion induced by dorsalis pedis artery impingement by
ﬁbrous tissue bands in a semiprofessional Irish dancer.
CASE REPORT
A 17-year-old Irish dancer developed discomfort in her toes
and forefeet over a 1-year period. She noted erythema, paresthe-
sias, and a sensation of coolness. Over time, her toes became
progressively more erythematous, with associated swelling and
discomfort, which was most pronounced during and shortly after
dancing. The pain was lifestyle-limiting, given her career, and
she presented to her primary care physician for evaluation.
She had no history of cold intolerance in her hands or feet.
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was not signiﬁcant for any collagen vascular diseases or vasculitis.
On examination, her carotid and upper extremity pulses were
palpable. Her hands were well perfused. Her abdominal aorta was
not widened. Femoral, popliteal, and pedal pulses were palpable
bilaterally. Ruddy discoloration of the toes extending into the fore-
foot with mild edema was noted bilaterally. Her forefeet and toes
were cold but without ulceration. Raynaud phenomenon was sus-
pected. No further diagnostic workup was pursued, and a vascular
surgical consultation was scheduled.
The clinical picture of pain on exertion, unaffected by temper-
ature change, was felt to be inconsistent with Raynaud phenom-
enon. The vascular surgeon initiated a further workup that
included noninvasive studies of the lower extremities. The ankle-
brachial index was 1.16 on the right and 1.05 on the left, with
normal digital waveforms. Results of duplex ultrasound imaging
of the bilateral popliteal arteries and veins in neutral and stress posi-
tioning was negative for popliteal entrapment.
A magnetic resonance angiogram (MRA) of the pelvis and
lower extremities, including imaging of the feet in neutral and
plantar ﬂexed positions, showed three focal stenoses of the left dor-
salis pedis artery and one focal stenosis of the right dorsalis pedis
artery that were present on plantar ﬂexion only (Fig 1). All areas
of stenosis resolved upon neutral positioning. No anatomic abnor-
mality was identiﬁed. There was no evidence of vascular disease
distal to the stenoses. The left plantar arch was complete, but
with a relatively diminutive posterior tibial artery.
This clinical picture of atypical forefoot claudicationwith angio-
graphic evidence of compression of an otherwise normal dorsalis
pedis artery in plantar ﬂexion was felt to be consistent with anoma-
lous tendinous or ﬁbrotic bands secondary to dancing footwear and
overuse. Surgical exposure and release of the tissue was recommen-
ded to the patient and her parents, who agreed to proceed.
The patient was taken to the operating room on August 9,
2011. Duplex ultrasound imaging was used to identify the
impingement points and the course of the dorsalis pedis artery
(Fig 2). Three small skin incisions were made directly over the
impingement sites. Dissection was carried down to the dorsalis
pedis artery. Three ﬁbrotic tissue bands were noted obliquely
crossing the artery. With forced plantar ﬂexion, these bands caused
severe constriction, documented by absence of signal with
a Doppler examination.
After resection of the bands, a bounding pulse was noted in
the distal forefoot. There was a triphasic Doppler signal in the
Fig 1. Preoperative magnetic resonance angiography shows (A) bilateral feet in the plantar ﬂexed position and (B) the
left foot in neutral position.
Fig 2. Left, Preoperative and (right) postoperative duplex ultrasound imaging shows the left dorsalis pedis (DP) artery
with the foot in the plantar ﬂexed position. The white arrows indicate points of impingement.
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Fig 3. Postoperative magnetic resonance imaging shows the
bilateral feet in the plantar ﬂexed position.
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ﬂexed positions, as well as reactive hyperemia of the foot. The
wounds were irrigated and closed.
The patient tolerated the operation without complication and
was discharged home on postoperative day 1. She was recovering
well at her initial follow-up visit 1 week later and was encouraged
to gradually resume normal activity.
She was seen again in follow-up 2 months later. At that time,
an MRA and arterial duplex scan of the left foot in neutral and
plantar ﬂexed positions was obtained. The duplex study revealed
antegrade ﬂow in the left dorsalis pedis artery (Fig 2). The MRA
revealed complete resolution of the most signiﬁcant proximal
occlusions and a residual compression in the distal dorsalis pedis
artery in the plantar ﬂexed position (Fig 3). The patient was clin-
ically unaffected by this and reported complete resolution of her
symptoms.
DISCUSSION
In young adults and adolescents, primary vascular
atherosclerotic occlusive disease is extremely rare. Ischemic
symptoms consistent with claudication should prompt eval-
uation for external arterial impingement. This is most often
due to muscle hypertrophy or anomalous musculoskeletal
bands. These bands are frequently the result of an overuse
injury associated with athletic activity.
This case is a unique presentation of overuse injury in
a traditional Irish dancer. This type of dance requires
wearing tight-ﬁtting shoes. Furthermore, dancers rehearse
for many hours each day and are often in severe plantar
ﬂexion while dancing on the tips of their toes.When impingement is suspected, noninvasive testing is
effective as an initial diagnostic screen. However, vascular
contrast imaging should also be completed to localize
points of impingement. Our preference in young adults
and adolescents is MRA with T2-weighted images. This
diagnostic imaging technique should be performed in
neutral, passive plantar ﬂexion, and passive dorsal ﬂexion,
and should also be combined with soft-tissue MR imaging
for identiﬁcation of anomalous musculoskeletal bands or
other sources of impingement. The diagnosis of impinge-
ment in this patient was not with static imaging but with
dynamic stress.
In addition to deﬁning points of arterial impingement,
MRA evaluates the vasculature proximal and distal to the
culprit lesions. The case of dorsalis pedis artery entrapment
reported by Weichman et al1 describes an incomplete
plantar arch in their patient, which they theorize was
important in contributing to the development of symp-
toms. The plantar arch in our patient was noted to be
complete; however, we found it interesting that the poste-
rior tibial artery was diminutive, and one could speculate
that it was unable to provide sufﬁcient ﬂow to support
the foot with dorsalis pedis artery occlusion.
The successful treatment of patients with atypical clau-
dication secondary to impingement syndromes requires
a surgical approach, as documented by Turnipseed et al.2
Although arterial strictures in these patients appear to
be focal and well suited to an endovascular approach,
percutaneous balloon angioplasty does not treat the under-
lying etiology of the syndrome, namely, the external arterial
lesion.
Another issue that is highlighted by this case is the
importance of strategic planning of incision sites. Preoper-
ative marking of lesion location with stress Doppler ultra-
sound imaging facilitates the minimization of incisions
and thus, minimization of morbidity in these young,
healthy, active patients. This also facilitates rapid recovery
and return to normal activity.
CONCLUSIONS
Dorsalis pedis artery entrapment syndrome is a rare
entity that, as we have shown here, responds well to
surgical release, as supported by follow-up imaging and
symptomatic improvement.REFERENCES
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